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TITLE  OF  PROJECT  1 ACUTE  RESPIRATORY*  INFECTIONS 

Objectives:  1#  Study  of  acute  beta  hemolytic  streptococcic  infections,  including 

the  pathogenesis  of  rh^ftatlc  fever#  An  attempt  to  relate  anti- 
genic and  enzymatic  properties  of  apparently  infecting  strains  of 
beta  hemolytic  streptococci  to  clinical  and  antibody  responses  of 
individual  patients  is  an  important  aspect# 

2#  Study  of  acute  respiratory  diseases  of  unknown  or  obscure  etiology, 
particularly  the  search  for  etiologio  agents  hitherto  unknown. 

The  essential  principle  is  based  upon  the  bolief  that  the  GENERAL 
APPROACH  to  this  difficult  field  must  take  advantage  of  every 
promising  development,  and  probably  will  require  major  changes  in 
direction.  To  this  end,  the  search  tor  methods  and  for  CONCEPTS, 
different  from  those  already  explored  by  competent  investigators, 
seems  important#  Application  of  new  methods  for  isolation  of 
hitherto  unknown  agents  and  the  use  of  more  effective  serologic  or 
other  means  is  an  aspect*  The  diagnosis  of  several  common  in- 
fections (influenza,  Herpes,  etc#)  is  essential,  but  incidental, 
during  the  search  for  other  entities.  Repetition  or  duplication 
of  methods,  or  study  of  diseases  already  under  appropriate  scru- 
tiny, are  not  the  purpose  of  this  project#  Corrolation  of  the 
knowledge  available  to  the  investigators,  who  represent  several 
rol&ted  fields,  is  considered  important.  At  any  tiao,  circumstan- 
ces may  dictate  a change  in  approach  not  now  apparent.  All  aspects 
of  the  studios  in  progress  have  as  the  major  ultimate  objoctivo, 
an  approach  to  the  solution  of  tho  problems  of  prevention  and  con- 
trol (including  treatment)  of  acute  rosplratory  infections  of 
known  or  unknown  etiology# 
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Abairact  (or  So— ary)  of  Results* 

a*  and  b • Sine*  start  of  projoct  to  tho  presoot  (alnoo  dato  of  activation  wma 
Octobar  1 , 195*1* 

1#  Tho  curront  work  on  beta  homolytic  atraptococcal  infoctions,  in  collaboration 
batwoon  tha  Naval  Medical  Roeoarch  Unit  Ho  * 4 at  the  U • S*  Naval  Training 
Contor,  Great  Lakos,  Illinois,  and  tho  University  of  Wisconsin,  bogan  during 
tha  wintar  of  1950*  During  tho  currant  roport  period,  tha  atudloa  ha va  boan 
particularly  rolatod  to  an  attempt  to  ovaluato  the  antigenic  and  enaymatlo 
propartlae  of  apparently  Infooting  strains  of  bata  hemolytic  stroptococcl 
with  tho  clinical  and  antibody  response  of  individual  pationts.  Thora  are 
111  indlviduala  and  strains  of  bota  heaolytlo  straptoooccl  whloh  causod  or 
wore  associated  with  infection  in  them  upon  which  tho  data  considered  neoes- 
sary  for  evaluation  is  at  hand*  A great  many  aora  individual  patients  ware 
soan  and  studied  clinically,  and  aany  additional  strains  of  bota  heaolytlc 
straptoooccl  isolated  and  studied,  but  on  whioh  tha  necessary  orlticai  infor- 
mation was  not  available,  as  dictated  by  tha  rigid  orltorla  for  this  study* 
Tho  111  fora  tho  basis  for  tho  ovaluation  and  rosults*  Of  thoso,  60  wore 
naval  reorults  and  5 1 » students  at  tho  University  of  Wisconsin* 

The  relationship  between  tha  ability  of  the  strain  to  produce  s treptokinaee, 
hyaluronldaso,  hyaluronic  acid  and  the  antibody  response  to  stroptolysin  0, 
s treptokinaso,  and  hyaluronldaso  in  tha  individuals  studied  was  ovaluated* 
failure  to  show  a rise  in  antibody  to  a given  stroptococcal  product  was 
observed,  although  tho  infoctlng  organism  elaborated  that  produot*  Antibody 
Increases  were  froquontly  obserrod  when  the  organism  Isolated  could  not  be 
shown  to  givo  rise  to  the  corresponding  antigen*  There  was  no  consistent 
relationship  between  tho  Lancofiold  type  and  the  formation  of  streptokinase, 
hyaluronic  acid  or  hyaluronldaso*  Antibiotic  thorapy  appeared  to  have  a con- 
sistent but  not  marked  influence  in  inhibiting  antibody  responso  to  stropto- 
lysin  0,  streptoklnaso,  and  hyaluronidase* 

Four  patients  acquired  rhoumatlc  fover*  Throe  had  rocolved  penicillin 
therapy  within  the  first,  socond,  and  third  days,  rospoctlvely,  after  onset 
of  syuptoms  of  pharyngitis*  The  antibody  responso  of  those  4 patients  was 
exceptionally  high,  but  not  higher  than  others  who  recovered  uneventfully. 
Three  of  the  strains  produced  hyaluronic  acid  alone;  one  produced  both  hyal- 
uronlo  acid  and  hyaluronldaso;  two  produced  streptoklnaso;  and  two  did  not* 

A separate  study  to  deterwino  tho  antibody  produotlon  and  tuborculin  sensiti- 
vity in  individuals  with  a history  of  rhoumatlc  fever  is  pertinent  to  this 
problem*  The  approach  was  basod  on  tho  concept  that  individuals  who  contracl 
rheumatic  fever  havo  reactod  !n  a hypersensitive  manner  to  a stimulus  provide 
by  the  beta  heaolytlo  streptococcus*  It  was  thought ooncelvable  that  rheums t) 
individuals  might  also  react  in  an  abnormal  manner  to  any  antigenic  stimulus* 
The  precipitating  antibody  responso  to  Typo  1 pneumococcal  polysaccharide  war 
not  significantly  different  in  a group  of  19  individuals  with  rheuaatlo  heart 
disease  or  a history  of  rheumatic  fevor,  and  a group  of  22  individuals  with- 
out rhoumatlo  heart  diseaso  or  a history  of  rheumatic  fevor*  Sensitivity  to 
tuborculin  following  BCG  immunisation  was  not  significantly  di  ff orent  in  12 
rheumatic  individuals  and  20  non-rheumatic  subjects*  Detectable  opsonine  we) 
demonstrated  consistently  in  sera  containing  moro  than  0,5  mg*  of  pneumococci 
antibody  per  4*0  ml*  of  serum* 

Although  there  is  considerable  Information  as  to  antigenic  and  onsymatic  pro* 
parties  of  various  strains  of  bota  hemolytic  streptococci  and  of  the  antibod) 
responso  of  groups  of  Individual  patients  to  several  antigenic  constituents 
of  beta  heaolytlc  streptococoi,  there  is  little  information  avallablo  to  dati 
with  which  to  ovaluate  the  antigenic  proportles  of  an  apparently  infecting 
heaolytlc  s troptococcus  with  tho  clinical  and  antibody  response  of  tha  lndlvi 
dual  patient  from  which  it  was  Isolated  during  acuto  pharyngitis*  The  studli 
reported  here  suggest  that  there  is  a greatly  Increased  neod  for  furthor 
clinical  investigation  along  those  lines  and  that  current  e oncosts  rolative 
to  the  pathogenosis  of  rheumatic  fever  must  remgin  unconfirmed  pending  furttu 
studies* 
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2 • a • Studies  on  tha  role  of  Coxsackie  viragos  in  rospiratory  dimit: 

Preliminary  studies  wore  undortakon  early  in  July,  1951*  Attempts  woro  mado 
to  recover  Coxsackie  virus  from  stool  specimens,  collectod  at  tho  U*  S*  Naval 
Training  Center,  from  patients  with  acute  febrile  diseases  with  respiratory 
synptoas > Fiftoen  individuals  were  studied*  Coxsackie  virus  was  recovered 
from  one* 

Each  aoaber  of  a training  company  of  */2  healthy  recruits  were  survoyod  by 
moans  of  rectal  swabs  on  entranco  into  training*  Nono  of  those  rcvoalud  a C 
virus*  Tho  same  procodure  was  done  at  tho  ond  of  tho  training  poriod 
(October,  195i)  uith  similar  rosv.lts*  A few  of  the  isolation  oxporiraonts 
wore  porformed  at  NAMKU-4,  by  inoculation  of  suckling  mico  suppliod  from  tho 
University  of  Wisconsin* 

During  tho  interval,  1 of  3 stool  specimens  obtained  from  childron  in  Madison 
(suspected  of  having  poliomyelitis  or  Coxsackio  virus  infection)  was  found  to 
contain  Coxsackie  virus* 

Specific  comploment  fixing  antigons  and  antisera  (stable)  have  boon  prepared 
in  the  laboratory  at  the  University  of  Wisconsin  to  those  which  aro  at  prosent 
standard  for  Coxsackie  viruses* 

b • The  use  of  newly  developod  tissue  culturo  tochnics*  Attempts  to  isolate 
specific  etlologic  agents  so  far  unknown* 

Dr*  Lois  T.  litze  spent  part  of  January,  1952,  in  the  laboratory  of  Dr*  John 
Enders  and  his  associates  for  the  purpose  of  familiarizing  horsolf  with  his 
methods*  Subsequently , technical  proficiency  irith  those  procedures  has  boon 
developing,  and  tho  uso  of  tho  mothod  is  currently  being  employed  , using 
frosen  nasal  washings  of  6 individuals  among  a group  of  46  pationts  with 
pneumonia  who  woro  soon  by  tao  staff  of  NAMKU-4*  Tho  results  are  not  yot 
available*  The  methods  are  boing  extendod#  It  is  anticipated  that  sovoral 
acute  respiratory  infoctions  of  unknown  otiology  will  be  studied  iu  this  nay* 
It  is  not  likoly  that  many  spocimons  from  any  group  of  patients  can  rocoivo 
the  time-consuming  efforts  necossary*  The  regards,  by  nay  of  contribution, 
which  are  potentially  possible  by  isolation  of  one  hitherto  unknown  agent 
would  justify  all  of  tho  effort  involved* 

c*  Clinical  and  laboratory  survey  of  46  consecutive  patients  with  pneumonia 
observed  at  NAiiBU-4^etweon  T^ycmbor  7>  1951#  and  Vlarch  2j§  1952 1 

The  pationts  wero  unaelectod  and  consecutive  in  tho  sense  that  overy  ono 
appearing  in  a certain  sequonco  (under  a planned  treatment  altomation 
schedule)  is  included*  The  46  i>atients  had  close  observation,  sorial  chest 
x-rays,  blood  counts,  sputum  cultures  (whon  avall&blo)  nose  and  throat  cul- 
turesc  Nasal  washings  from  oach  patient,  with  fow  exceptions,  woro  studied 
for  the  presence  of  influenza  virus*  Blood  serum  samples  woro  obtainod  at 
appropriate  intorvala  and  studiod  for  anti  streptolysin  0 and  Hirst  titer* 
These  studies  wero  performed  at  NAMRU-4* 

A sample  of  sputum,  nasal  washings,  blood  clot,  and  acute  and  convalescont 
serum  (each  in  a frozen  state)  wore  transported  to  the  University  of  Wiscon- 
sin* These  are  on  fils  in  both  laboratories*  The  sera  have  boon  examined 
for  cold  agglutinin*  and  hetorophile  antibodies*  Thirteen  of  tho  pationts1 
sera  were  studiod  for  antibodios  to  Cl  forer  and  the  Psittacosis-lymphogranu- 
loma group*  The  froaon  nasal  washings  are  the  subject  of  special  isolation 
technics  mentionod  above*  The  attempt  to  recover  Newcastle  disoase  virus  of 
fowls  and  vesicular  stomatitis  virus  of  cattle  and  horses  from  nasal  washings 
of  6 of  these  have  *->een  made  by  the  Department  of  Veterinary  Science* 

The  group  of  46  pneumonia  pationts  presents  unusual  featuros*  Thoso  patients 
may  represent  sevoral  causativo  agents*  Tho  results  havo  been  equivocal* 

The  clinical  data  is  superior*  The  data  obtainod  are  on  file,  and  further 
studios  along  the  lines  indicatod  are  contemplated*  Better  lines  of  approach 
should  be  found* 
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(1)  * Psittacosis-lymphogranuloma  group  complement  fixing  an t lb o diet  In 

aerua;  ~ * " 

Complement  fixation  teata  for  this  group  of  etiologic  agents  were  done  on  13 
sera  of  the  group  of  pneumonia  patients*  All  were  negative  except  2,  which 
garo  very  alight  positive  reactions  in  the  micro -complement  fixation  plate 
teat  with  aerua  dilutions  of  1:4  to  1:8*  This  was  not  considered  significant; 
but  these  sera  are  being  retested  by  the  standard  tube  method* 

(2) *  The  same  aora,  referred  to  above  under  2*  c*  (l)  were  totted  by  comple- 
aent  fixation  test  for  antibodies  to  & fever*  wteketdsea*  All  wore  negative* 

(3)  • Newcastle  dia  ease  of  fowls  and  vesicular  stomatitis  virus  of  cattle 
and  bourses: 

Isolation  experiments  to  recovor  either  Newcastle  disease  virus  or  vewicular 
stomatitis  virus  were  perforuod  on  6 among  the  13  patients  whose  sera  were 
tested  as  noted  imiMdiately  above*  Frozen  nasal  washings  were  used.  Now- 
castle  disease  virus  or  vesicular  stomatitis  virus  were  not  isolated  in  any 

(4) *  Cold  agglutinins  were  examined  in  the  sera  of  all  but  5 of  the  46 
patients*  All  examined  were  negative  except  for  1*  In  this  patient  the 
acute  serum  revealed  a titer  of  1:128  and  the  convalescent  scrum  of  1:64. 

(5)  • Heterophile  antibodies: 

All  sera  except  that  from  5 patients  in  the  group  of  46  wore  examined  for 
heterophile  antibodies*  Each  was  negative* 

(6) .  Att  empt  to  isolate  agents  of  unknown  nature; 

The  same  6 patients,  whose  frozen  nasal  washings  wero  used  in  the  attempt  to 
recovor  Newcastle  disease  virus  and  vesicular  stomatitis  virus,  are  being 
studied  by  special  technics  a a Indicated  abovo*  The  studies  have  not  yet 
been  completed* 

Each  of  these  various  lines  of  approach  constitutes  a major  problem* 

Eight  of  the  46  patients  with  pneumonia  reported  here  had  a positive  nose  or 
throat  culture  for  group  A,  beta  hemolytic  vtreptococci  during  the  course  of 
their  illness.  These  were  isolated  and  grouped  and  typed  at  NAHHJ-4*  At 
the  same  time,  the  carrier  r&to  was  quite  high  among  non-infectod  indivi- 
duals in  the  same  cozanunity* 

Influenza  virus  was  isolated  from  3 individuals1  nasal  washings  out  of  the 
42  who  wero  examined  at  NAlIIfiJ-4*  Pneumococci  of  a specific  type  (mostly 
higher  types)  were  isolated  from  7 of  thd  43  pationts  whose  sputa  were 
examined  at  NAURU- 4* 

The  tests  noted  immediately  abovo  wore  performed  at  NAiifU-4,  as  were  the 
ASO  and  Birst  titers  on  blood  serum*  Final  reports  from  the  collaborating 
laboratory  there  must  remain  pending* 


Plans  For  Future: 


Immediate: 


1*  The  study  of  the  relationship  of  antigenic  and  enzymatic  properties  of  in- 
fecting beta  hemolytic  streptococci  to  clinical  and  antibody  responses  of  patients 
has  suggested  several  quostlons*  Tho  ^recall"  offoct  of  minimal  aaountc  of  anti- 
gon  is  one  of  those*  This  aspect  may  be  related  to  the  effect  of  penicillin 
thorapy  which  might  be  expected  to  reduce  the  amount  of  antigen  of  any  type  within 
an  infecting  b troptococcus  and  therefore  reduce  the  stimulus  provided*  The 
specific  anti-ii  substance  of  Lancefield  is  not  expected  to  be  involved  in  this 
recall  Liecaanic.a*  as  noted  above,  an  antibody  response  did  occur  to  anti-strep- 
tolyoin  0 and  several  other  antigenic  components  cf  the  infecting  streptococcus  in 
many  of  tho  patients  studied* 
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Sesearch  on  streptococcal  disease  Trill  probably  be  mainly  devoted  to  the  question 
of  virulence  or  in  vasiveoess * This  in  involved  and  difficult • Zt  1*  al^Oc':  U- 
posslble  to  anticipate  the  direction  of  study*  Tha  psssible  interrelation  of  tba 
U substance  in  hyaluronic  acid  ie  being  studied  and  will  undoubtedly  continue  for 
some  tiae. 

2*  1 single  BeaeonfB  experience  with  1 recruit  company  does  cot  suggest  that  nCn 

ri ruses  are  of  significance  in  the  etiology  of  respiratory  diseases  in  naval  re-* 
omits#  More  study  is  essential  during  other  seasons  with  other  individuals  for 
any  conclusion  to  be  reacboi  in  this  respect*  The  plans  include  repeating  the 
surrey,  lore  speciaecs  from  porsons  with  qraptoas  suggesting  this  type  of  in- 
fection will  be  studied*  As  indicated,  serologic  identification  of  riruses 
isolated  is  possible  now#  The  specific  complaisant  fixing  antigens  and  antisera 
hare  been  prepared  in  the  laboratory  at  the  University  of  Niaconsin# 

At  the  present  time  several  hundred  stool  specimens  are  being  collected  froa  re- 
cruits at  the  U#  S.  Naral  Training  Center  by  the  personnel  of  ltAMHU-4  in  the 
course  of  a surrey  for  intestinal  parasites#  About  every  fifth  stool  specimen  is 
to  be  f rosen  and  preserved  for  study  for  (Xoxsaokie  riruses  as  soon  as  feasible* 
Another  recruit  company  will  be  picked  up  early  after  arrival  at  Great  Lakes* 

This  company  will  hare  the  examinations  for  C viruses  which  were  made  last  year* 

It  is  anticipated  that  several  individuals  among  the  group  will  be  selected  with 
respect  to  site  of  origin  so  as  to  cross  as  many  geographic  lines  within  the 
United  States  as  possible*  During  the  latter  part  of  July  and  August,  a few  in- 
dividuals with  respiratory  infections  of  various  kinds,  and  those  of  acute  gastro- 
intestinal mature,  will  have  isolation  sxperiments  performed,  using  their  stools* 

3#  Continued  Isolation  experimsnts  with  specimens  froa  patients  with  acute  ros- 
plratory  diseases  will  be  made  to  evaluate  the  significance,  if  any,  of  vesicular 
stomatitis,  Newcastle  disease,  Herpes  simplex,  and  influenza*  Suitable  groups  of 
recruits  with  respiratory  infections  and  students  at  the  University  of  Wisconsin 
with  similar  diseases  will  have  serologic  studies  continued  for  the  purpose  of 
surveying  the  group  for  G fever  antibody,  lymphocytic  choriomeningitis.  Psittaco- 
sis-lymphogranuloma group,  and  mumps  by  complement  fixation  texts# 

Long  Range: 

The  long  term  plans  include  the  accumulation  of  reliable  clinical  data  and  appro- 
priate specimens  in  cases  of  acute  respiratory  diseases  at  NAHBU-4  and  at  the 
University  of  Wisconsin*  This  material  is  Intended  for  use  as  developments  dic- 
tate* The  long  range  objectives  are  essentially  those  outlined  in  the  original 
proposal#  The  principle  of  approach  a^i  objectives  outlinod  therein  and  at  the 
beginning  of  this  report  have  not  been  altered  by  the  experience  to  date#  Results 
so  far  have  not  suggested  any  major  chauge* 

Of  most  Importance  to  the  long  range  study  will  be  the  continued  development  of 
technics  and  their  use  in  the  attempt  to  ieolate  agents  which  may  be  etiologlc 
for  acute  respiratory  infections  but  which  have,  to  date,  not  been  recognised#  If 
one  hitherto  unknown  agent  was  isolated  in  this  way,  the  subsequent  epidemiologic 
thorapeutio  and  subsequently  preventive  measures  which  would  become  a logical  se- 
quence, would  Justify  all  of  the  efforts  involved  in  a series  of  negative  experi- 
ments* It  is  anticipated  that  several  acute  respiratory  infections  of  unknown 
etiology  will  be  studied  in  this  nay*  However,  it  is  not  likely  that  many  speci- 
mens from  my  group  of  patients  can  receive  the  time  eonsumlng  efforts  necessary# 
The  investigators  have  had  experience  with  aoute  respiratory  infections  diseases 
in  the  clinic,  laboratory,  and  in  the  field*  It  is  critical  to  the  isolation  ex- 
periments attempted  that  those  concerned  employ  the  utmost  good  judgment  in  the 
selection  of  cases  and  of  specimens  from  thorn  for  isolation  sxperiments* 

Studies  suggested  include  plans  for  epidemiologic  surveys*  When  animal  diseases 
aro  concerned,  a veterinary  scientist  and  an  epidemiologist  of  the  group  will 
join*  As  long  torn  aspects  for  consideration,  the  syndrome  of  infectious  mono- 
nucleosis, infectious  hepatitis,  and  loptospirosis  will  be  considered# 
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C antral  nervous  jJt&jJS*  laTOlmint  during  acute  inf ooti on*  it  a problem  of  con- 
siderable interest*  An  electroencephalograph  apparatus  is  baing  ussd  at  tha 
Uni varsity  of  Wisconsin  Infirmary  Hospital  to  obtain  tracings  on  as  many  casas 
of  acuta  respiratory  infactions  as  possible*  Many  abnormal  tracings  hare  bean 
obtained  in  patients  with  "non-b notarial  pneumonia,"  infectious  mononucleosis, 
mumps,  and  herpetic  stomatitis.  Host  of  these  individuals  did  not  give  clinical 
evidence  that  involvement  of  the  central  nervous  system  was  a feature*  This 
study  will  require  detailed  evaluation  and  a great  many  s»or#  observations* 

ADMINISTRATIVE: 

Dr*  A.  F.  Rasmussen,  formerly  Professor  of  Medical  Microbiology  and  Preventive  Medi- 
cine, University  of  Wisconsin,  who  participated  In  a most  critical  manner  in  develop- 
ing and  continuing  the  studies  reported,  has  taken  the  position  of  Professor  gad 
Chairman  of  the  Department  of  Medical  Microbiology  at  the  University  of  California  at 
Dos  Angeles*  Dr.  Duard  Walker,  a virologist  and  clinical  Investigator  of  demonstrated 
initiative  and  proven  ability,  will  take  his  place.  It  is  anticipated  that  Dr*  Walker 
will  have  an  equal  interest  and  carry  on  with  the  studies  reported  in  a manner  similar 
to  that  of  Dr*  Rasmussen* 

Dr*  R.  W.  Quinn,  formerly  Associate  Professor  of  Preventive  Uediclno,  University  of 
Wisconsin  Medical  School,  has  left  to  become  Professor  and  Chairman  of  the  Department 
of  Preventive  Medicine  at  Vanderbilt  University  School  of  Medicine,  Nashville,  Tenn- 
essee. Dr*  Alfred  S.  Ivans,  also  a clinical  Investigator  of  proven  ability,  now 
Chief  of  the  Hepatitis  Research  Center  of  the  U.  S*  Army  in  the  European  Command  will 
soon  return  to  take  the  place  of  Dr*  Quinn*  Ths  arrangements  in  personnel  at  the 
University  of  Wisconsin  will  probably  provide  unaltered  continuation  or  the  approach 
to  the  project  described*  Development  and  time  hare  increased  the  e ffectlveness  of 
the  technical  aspects. 
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